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FIG. 10 
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FIG. 16 
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FIG. 18 
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FIG. 19 

providing a control systenn to be tested, the control system 
having a controller-l/O communication channel and field I/O 

connectors 



901 



providing a test system I 902 



coupling the test system to the control system in a manner 
which allows the test system to communicate with and drive 

the control system by sending and receiving signals via 
both the controller-l/O communication channel and the field 

I/O connectors 



903 



providing a control system to be tested, the control system 
having a controller-l/O communication channel and field I/O 

connectors 



providing a test system 



coupling the test system to the control system in a manner 
which allows the test system to communicate with and drive 

the control system by sending and receiving signals via 
both the controller-l/O communication channel and the field 

I/O connectors 



decoupling the test system from the control system 



installing the control system in a plant to be controlled | 



utilizing at least a portion of the test system to validate the 
operation of the control system 



FIG. 20 
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FIG. 21 



providing a control system to be tested, the control system 
having a controller-l/O communication channel and field I/O 

connectors 



providing a test system 



coupling the test system to the control system in a manner 
which allows the test system to communicate with and drive 

the control system by sending and receiving signals via 
both the controller-l/O communication channel and the field 

I/O connectors 



] 



decoupling the test system from the control system 



installing the control system in a plant to be controlled | 



utilizing at least a portion of the test system to validate the 
operation of the control system by coupling an I/O portion of 
the test system in place of at least some of the plant's 
sensors and actuators 
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FIG. 22 



providing a control system to be tested, the control system 
having a controller-l/O communication channel and field I/O 

connectors 



providing a test system 



coupling the test system to the control system in a manner 
which allows the test system to communicate with and drive 

the control system by sending and receiving signals via 
both the controller-l/O communication channel and the field 

I/O connectors 



decoupling the test system from the control system | 



] 



installing the control system in a plant to be controlled 



utilizing at least a portion of the test system to validate the 
operation of the control system by having the test system 
provide instructions and questions to one or more plant 
operators thereby instructing them to perform various 
operations and prompting them to enter a description as to 
how the control system responded to the operations, and 
recording any operator entered descriptions to any 
questions asked 



causing the test system to generate a report indicating 
which operations where performed, and what the control 
system response was for any operations performed 
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FIG. 23 



providing a plant control system to be tested, the control 
system comprising a controller, an I/O interface, a sensor 

input port, an actuator output port, a series of 
communication segments communicatively coupling the 
sensor input port to the controller such that an input signal 
applied to the sensor input results in one or more signals 
traveling along each of the communication segments so as 
to notify the controller of the applied input signal, and a 
series of communication segments communicatively 
coupling the controller to the actuator output port such that 
a control signal generated by the controller results in an 
output signal being applied to the actuator output port 



providing a simulator, the simulator coupled to the control 
system at at least three points, wherein a first point is the 
sensor input port, a second point is a controller-l/O interface 
network access point from which data relating to the internal 
state of the controller can be obtained, and a third point is 
the actuator output port 



causing the simulator to apply a signal to the first point and 

to subsequently 
obtain data on the internal state of the controller and to 
monitor the actuator output port for any applied signals 
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FIG. 24 

providing a plant control system to be tested, the control 
system comprising a controller, a sensor, an actuator, and 
an I/O interface having a sensor input port and an actuator 

output port wherein the I/O interface and controller are 
networked together, the sensor is electrically coupled to the 
sensor input port, and the actuator is electrically coupled to 
the actuator output port 



921 



disconnecting the sensor and actuator from the sensor 
input port and actuator output port 



922 



providing a simulator | 923 



networking the simulator with the controller and the I/O 
interface and coupling the simulator to the sensor input port 
and the actuator output port 



924 



causing the simulator to transmit a signal to the controller 
via the sensor input port while monitoring signals 
transmitted by the controller to the actuator port 



925 



determining any changes in state in the controller caused 
by the transmitted signal 



926 



providing a control system to be tested | 931 

providing simulated sensor inputs to the control system | 932 



monitoring the control systems response to the simulated 
sensor inputs by both monitoring the control system's 
actuator outputs and querying the controller for information 
on its internal state 



933 



FIG. 25 
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FIG. 26 

providing a plant control system to be tested, the control system comprising a 
controller, an input/output (I/O) interface in communication with the controller 
via a first communications channel, the I/O interface comprising a plurality of 
field I/O connectors; a plurality of sensors, and a plurality of actuators, wherein 
the plurality of sensors and the plurality of actuators are coupled to the field lO 
connectors via field wiring harnesses, and wherein the controller transmits 
signals to the actuators by transmitting a signal via the first communication 
channel to the I/O interface and the I/O interface transmitting a corresponding 
signal to the actuators via the field wiring harnesses, and the sensors send 
signals to the controller by sending a signal via the field wiring harnesses to 
the I/O interface and the I/O interface sending a corresponding signal to the 
controller via the first communication channel 



providing a simulator capable of duplicating the signals sent by the sensors to 
the controller and capable of receiving the signals sent by the controller to the 

actuators 



disconnecting at least some of the plurality of actuators and/or at least some 
of the plurality of sensors from the I/O interface 



coupling the simulator to the I/O interface in place of at least some of the 
disconnected actuators and/or sensors 



causing the simulator to sending signals to the controller via the I/O interface 
wherein the sent signals have similar characteristics to signals which the 
disconnected sensors could send 



causing the simulator to receive signals from the controller via the I/O 
interface wherein the received signals have similar characteristics to signals 
which would be received by the disconnected actuators 



monitoring the signals received by the simulator from the controller via the 

I/O interface 



comparing the received signals to an expected value stored in a 
requirements database 



